Uterine inversion, although rare, can be a lifethreatening emergency because of associated blood loss and cardiovascular instability [1] . In order to relax the uterus before repositioning, tocolysis can be achieved by general anaesthesias [2], ␤2-adrenergic agonists [1, 3, 4] , nitroglycerin [5] or magnesium sulphate [6] .
Uterine inversion, although rare, can be a lifethreatening emergency because of associated blood loss and cardiovascular instability [1] . In order to relax the uterus before repositioning, tocolysis can be achieved by general anaesthesias [2] , ␤2-adrenergic agonists [1, 3, 4] , nitroglycerin [5] or magnesium sulphate [6] .
We searched the anaesthesia literature but found few publications on the subject of uterine inversion. Moreover, its anaesthetic management was unclear. The purpose of this article was to identify the alternatives used in a large series of obstetric patients and to recommend the best approach.
Methods and results
With the aid of the medical records departments of the two hospitals affiliated with the University of Texas at Houston, we retrieved all cases with a diagnosis of uterine inversion at Hermann Hospital from January 1987 to December 1993 and at Lyndon B. Johnson Hospital from January 1990 to December 1993. After approval of the committees overseeing human research, we reviewed these records.
We established if tocolysis was required or not and the method used, and determined the anaesthetic technique and drugs used. The degree of uterine inversion, delivery-reduction time, success rate, estimated blood loss, fluid replacement, oxytocies used after repositioning, rate of postpartum infection, and hospital stay were recorded. The anaesthetic techniques and drugs, in addition to-the intra-and postoperative condition of the patients, were evaluated.
The total number of deliveries was 65 581. Eighteen cases of uterine inversion were identified, an incidence of 1 : 3643 cases. All cases were acute and associated only with vaginal deliveries. The patients were managed in the following manner. Manual repositioning of the uterus was attempted first while the patient was conscious and without tocolysis. Analgesia was provided either in the form of an i.v. opioid (morphine 5-10 mg or pethidine 50-100 mg) or a pre-existing extradural block. If manual repositioning failed, tocolysis was required. The type of tocolysis, terbutaline or general anaesthesia, was decided by the obstetrician and the anaesthetist involved. When terbutaline failed, general anaesthesia was used.
In four patients (22 %) the uterus was repositioned without the need for any tocolytic agent. In eight patients (44 %) terbutaline was administered. This was successful in five patients while in the other three general anaesthesia was required subsequently. Thus in those patients who received terbutaline, the drug alone was successful in 63 %. In six other patients (33 %) general anaesthesia was chosen from the beginning.
In the terbutaline group, terbutaline 0.25 mg was given i.v. to produce uterine relaxation. In the general anaesthesia group, anaesthesia was induced with thiopentone 4 mg kg Ϫ1 (four patients), etomidate 0.3 mg kg Ϫ1 (two patients) or ketamine l mg kg Ϫ1 (three patients) followed by suxamethonium. Anaesthesia was maintained with halothane (six patients) or isoflurane (three patients) in oxygen. The concentration of anaesthetic (0.5-2.5 %). was determined by the balance between the required uterine relaxation and the resulting hypotension. Patients were given i.v. fluids to prevent and treat hypotension. Blood transfusion was needed only in the groups that required general anaesthesia (table  1) . After repositioning of the uterus, oxytocin by i.v.. infusion (20 u. in 1000 ml of LRS) was administered in all cases. Methylergonovine maleate alone, 0.2 mg i.m., supplemented oxytocin in 16 patients; 15-methyl-prostaglandin F2␣ was also added in 10 patients (eight patients 0.25 mg i.m., one patient 0.25 mg intrauterine, and one patient both 0.25 mg i.m. and 0.25 mg intrauterine). Patients not requiring tocolysis remained haemodynamically stable. In the other patients, anaesthesia records showed that tachycardia and hypotension on admission to the operating theatre persisted for variable times during the operative procedure. On leaving to the recovery room, arterial pressure and heart rate had improved, with the exception of tachycardia in the terbutaline group; all were within normal values on discharge to the postpartum ward.
In 11 patients (61 %) extradural anaesthesia was used for labour and delivery. Extradural anaesthesia did not produce uterine relaxation for reversion, and the use of uterine relaxants (terbutaline, general anaesthesia, or both) was required in nine of these patients. The sole advantage of extradural block was in providing analgesia during repositioning.
Comment
General anaesthesia with a potent inhalation anaesthetic has been recommended to relax the uterus [2] . However, general anaesthesia exposes the mother to the possibility of aspiration and hypoxic brain injury or maternal death if there is inability to intubate the trachea. The use of a high concentration of a potent inhalation anaesthetic to relax the uterus also depresses the cardiovascular system at a time when the patient is haemodynamically unstable. It also requires the presence of an anaesthetist who may not be readily available. Moreover, it takes a longer time to achieve a high blood concentration of the inhalation anaesthetic than i.v. injection of terbutaline which causes uterine relaxation in less than 2 min. In this series, in an effort to avoid general anaesthesia, terbutaline was used and found to be successful in 63 % of patients.
Magnesium sulphate was also considered a tocolytic agent for uterine inversion [6] , but it takes at least 10 min to be effective. Nitroglycerin has been used for extraction of retained placenta, external version and uterine inversion [5] . However, terbutaline is more readily available in the labour and delivery unit and obstetricians are more familiar with its use than with nitroglycerin. Thus terbutaline can be used immediately by the obstetrician without any delay in awaiting the anaesthetist's arrival. However, as in our experience, the presence of an anaesthetist on the labour suite was helpful in determining and executing the tocolytic method, in administering i.v fluids and drugs, and in monitoring the rapidly changing condition of the patient.
